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Description 

LEAKAGE PREVENTING STRUCTURE OF DISH WASHER 
Technical Field 

[1] The present invention relates to a dishwasher, and more particularly, to a leakage 

preventing structure of a dishwasher, which can prevent washing water stored in a 
sump from leaking out through a through-hole for a motor shaft. 

Background Art 

[2] A dishwasher is one of home appliances that can remove food particles from dishes 

using high-pressure washing water sprayed from nozzles. 

[3] To be specific, a dishwasher includes a tub forming an interior space in which 

dishes to be washed are placed, a sump mounted under the tub to store washing water, 
a wash pump attached to one side of the sump to pump the washing water contained in 
the sump to spraying nozzles, a wash motor for driving the wash pump, a drain pump 
for draining dirty washing water after the washing has been completed, and a drain 
motor for driving the drain pump. 

[4] The wash pump is installed inside the sump and the wash motor is installed below 

the sump, so that the wash motor and the wash pump are perpendicularly coplanar. 
Specifically, the shaft of the wash motor in the above configuration passes through into 
the sump and is coupled directly to the pump. An impeller inside the pump rotates 
according to the rotation of the motor shaft, thereby pumping washing water. 

[5] Here, when the motor shaft is inserted through the bottom of the sump, washing 

water runs down the outer surface of motor shaft during its rotation and leaks out from 
the sump. 

[6] While the motor shaft rotates, friction created between the shaft and the sump wears 

and reduces the effectiveness of the sealing function between the motor shaft and the 
sump. When a gap is created in the motor shaft through-hole between the motor shaft 
and the sump, washing water can leak through the gap. 

[7] Also, when the fixture of a sealing member to the sump precludes the installation of 

the motor, the surface of the sealing member can be damaged in the installation 
process and washing water can leak out. 

Disclosure of Invention 
Technical Problem 

[8] An object of the present invention is to provide a leakage preventing structure of a 

dishwasher capable of preventing washing water stored in the sump from leaking out 
along an outer surface of a motor shaft. 

[9] Another object of the present invention is to provide a leakage preventing structure 
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of a dishwasher with an improved seal assembly method and process that can prevent 
incurring damage to the sealing member during its assembly. 

Technical Solution 

[10] To achieve these objects and other advantages and in accordance with the purpose 

of the invention, as embodied and broadly described herein, a leakage preventing 
structure of a dishwasher according to the present invention includes: a wash motor 
with a motor shaft at its center; a sump housing allowing insertion therethrough of the 
motor shaft; and a sealing portion for sealing the gap between the wash motor and the 
sump housing. 

[11] The sealing portion may be an aircap for controlling the water level of washing 

water that enters the aircap, via air pressure therein, or a sealing member coupled to the 
wash motor shaft 

Advantageous Effects 

[12] The leakage preventing structure of a dishwasher according to the present invention 

prevents washing water from leaking out along an outside of a motor shaft. 
[13] More specifically, a sealing cover installed in a sealing case of the motor shaft and a 

* - 

sealing oil primarily prevents a washing water from leaking out, and an aircap covering 
the sealing cover secondarily prevents washing water from leakign out toward the 
sealing cover. 

[14] Additionally, after a sealing member for preventing washing water leakage is 

coupled to the motor shaft, the motor is installed on the sump, so that no damage is 
incurred to the sealing member during installation. 

Brief Description of the Drawings 

[15] Fig. 1 is a schematic sectional view of a dishwasher with a leakage preventing 

structure according to the present invention; 
[16] Fig. 2 is an exploded perspective view of a sump having a leakage preventing 

structure according to a first embodiment of the present invention; 
[17] Fig. 3 is a vertical sectional view of a sump having the leakage preventing structure 

according to the first embodiment of the present invention; 
[18] Fig. 4 is a cut-away perspective view of the leakage preventing structure according 

to the first embodiment of the present invention; 
[19] Fig. 5 is an enlarged sectional view showing an aircap that is partially immersed in 

washing water according to the first embodiment of the present invention; 
[20] Fig. 6 is a perspective view of a wash motor according to a second embodiment of 

the present invention; and 
[21] Fig. 7 is a sectional view of the wash motor of Fig. 6 coupled to a sump housing. 

Best Mode for Carrying Out the Invention 
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[22] Hereinafter, preferred embodiments of a leakage preventing structure of a 

dishwasher according to the present invention will be described in detail with reference 
to the accompanying drawings. While the present invention has been described and il- 
lustrated herein with reference to the preferred embodiments thereof, it will be 
apparent to those skilled in the art that various modifications and variations can be 
made therein without departing from the spirit and scope of the invention. Thus, it is 
intended that the present invention covers the modifications and variations of this 
invention that come within the scope of the appended claims and their equivalents. 

[23] Fig. 1 is a schematic sectional view of a dishwasher with a leakage preventing 

structure according to the present invention. 

[24] Referring to Fig. 1, the dishwasher 100 having the leakage preventing structure of 

the present invention includes a tub 1 10 forming the outer shape of the dishwasher 1 00 
and having a dish washing chamber on its inside, a door 111 formed on the front of the 
tub 1 10 to open and close the dish washing chamber, and a sump 200 formed at the 
central bottom portion of the tub 1 1 0 for holding washing water. 

[25] Moreover, the dishwasher 100 includes a water guide 140 for guiding washing 

water pumped by a wash pump, a lower nozzle 160 disposed on top of the sump 200 
and formed at the bottom of the dish washing chamber for spraying washing water 
upward, an upper nozzle 150 attached to the upper portion of the water guide 140 and 
formed to extend peipendicularly from the water guide 140 to the center of the dish 
washing chamber, and a top nozzle 155 formed on the ceiling portion of the tub 1 10 
for spraying washing water perpendicularly downward. 

[26] In order to wash dishes through the upper nozzle 150, an upper rack 120 is installed 

above the upper nozzle 150. In order to wash dishes through the lower nozzle 160, a 
lower rack 1 30 is installed above the lower nozzle 160. 

[27] The upper rack 120 is supported by rails (not shown) on the inner sides of the tub 

1 10 and slides forward and backward. 

[28] An operation of the dishwasher 100 according to the present invention will be 

described below. 

[29] First, a user opens the door 1 1 1 of the dishwasher 100, and pulls the upper rack 120 

and/or the lower rack 130 out from the dish washing chamber. Next, the user places 
dishes on the upper and/or lower racks 120 and/or 130, closes the door 111. When the 
user presses the power button, the dish washing cycle begins. 

[30] When power is supplied to the dishwasher 100 and a wash cycle begins, washing 

water enters the sump 200. When the sump 200 is filled with washing water, the wash 
motor 330 operates. When an impeller inside a wash pump (not shown) connected to 
the shaft of the wash motor spins, washing water is pumped to the lower nozzle 1 60 
and the water guide 140. 
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[3 1 ] The washing water pumped to the water guide 140 moves to the top and upper 

nozzles 155 and 150 from where it is sprayed into the dish washing chamber. The 
dishes stacked on the upper and lower racks 120 and 130 are washed by the sprayed 
washing water 

[32] Here, the top nozzle 1 55 sprays washing water downward and the upper nozzle 1 50 

sprays washing water upward to wash dishes stacked on the upper rack 120. 

[33] The lower nozzle 160 sprays washing water upward to wash dishes stacked on the 

lower rack 130. Nozzle openings may be formed on the lower portion of the upper 
nozzle 150 to spray washing water downward as well as upward, in order to simul- 
taneously wash the upper portions of dishes stacked on the lower rack 130. 

[34] When the wash cycle is completed, a drain pump (not shown) pumps the dirty 

washing water in the sump 200 out from the dishwasher 100. 

[35] When the dirty washing water is expelled to the outside, clean washing water enters 
the sump 200 via an intake opening, and is then sprayed in the same manner through 
the nozzles 150, 155 and 160 as in the wash cycle. Hence, the clean washing water 
sprays and rinses the dishes. 

[36] After the rinse cycle, a dry cycle is carried out In this manner, the dish washing 

process is completed. 

[37] Fig. 2 is an exploded perspective view of a sump having a leakage preventing 

structure according to a first embodiment of the present invention. 

[38] Referring to Fig. 2, the sump 200 of the dishwasher with the leakage preventing 

structure according to the present invention includes a sump housing 290 for storing 

" • ..... " 

water drawn through a washing water supply pipe, a wash motor 330 installed below 
the sump-housing 290, and a disposer 280 connected to the motor shaft 33 1 protruding 
from the center of the wash motor 330, for rotating and miniaturizing food particles. 

[39] The sump 200 further includes a pump case 256 installed at the top of the disposer 

280 for pumping washing water stored inside the sump housing 290, and an impeller 
250 inside the pump case 256 for pumping washing water. The impeller 250 has the 
motor shaft 331 inserted in a central portion thereof, and rotates to pump washing 
water according to the rotation of the motor shaft 331. 

[40] Furthermore, a mesh filter 270 is installed between the disposer 280 and the pump 
case 256 and filters food particles,which have been miniaturized by the disposer 280 
but are still too large, from entering the pump case 256. 

[41] A soil chamber 230 covers the top of the pump case 256 and forms a pumping 

channel that guides the flow of washing water pumped in the pump case 256. 

[42] In addition, a filter 220 rests on top of the soil chamber 230 and has a spray nozzle 

connecting port at an edge of its central portion. The spray nozzle connecting port is 
connected to the spray nozzles so that washing water pumped along the pumping 
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channel formed by the soil chamber 230 is guided to each spray nozzle. Also, a dis- 
tribution valve 260 is installed on a side of the soil chamber 230 in order to selectively 
guide the washng water pumped along the pumping channel to each spray nozzle. 
[43] More specifically, a washing water through-hole 221 and a mesh filter 227 are 

formed at an edge of the filter 220 for filtering food particles washed from dishes in a 
preliminary filtering stage. An insert hole 223 is formed at the center of the filter 220 
for installing a lower nozzle arm holder 210 thereon, to be coupled to the lower nozzle. 
Also, a water guide insertion sleeve 226 is formed at a predetermined height and 
diameter on an edge of the filter 220 for inserting the lower end of the water guide 140 
therein. The water guide 140 is a D-shaped pipe for guiding washing water pumped by 
the wash pump 256 from the bottom of the tub to the upper nozzle toward the top of 
the tub. 

[44] A distribution valve housing 235 is formed on a portion of the soil chamber 230 to 

receive the distribution valve 260. A lower nozzle feed 236 is formed on the top of the 
soil chamber 230. The lower nozzle feed 236 is bent from the distribution valve 
housing 235. Also, a water guide feed 237 is formed to guide washing water from the 
distribution valve housing 235 towards the water guide insertion sleeve 226. 

[45] At the periphery of the soil chamber 230, a drain channel 241 is formed to have a 

predetermined width and depth and constructed in accordance with the soil chamber 

- *-\ 

230 structure. A turbidity sensor receptacle 232 for receiving a turbidity sensor is 
formed on one side of the drain channel 241, and a drain hole 242 connected to the 
drain pump and the lower end of the sump is formed at the bottom of the other side. 
Here, the turbidity sensor is a sensor installed on one side of the sump for sensing 
impurities in washing water during a dish washing cycle. 

[46] Further, a turbidity sensor guide channel 233 guides washing water pumped in the 

pump case 256 to the turbidity sensor inserted in the turbidity sensor receptacle 232. 

[47] The washing water that descends through the washing water through-hole 221 on 

the filter 220 is collected in the sump housing 290. The washing water that descends 
onto the mesh filter 227 has its particle contaminants filtered by the mesh filter 227, 
then proceeds along the drain channel 241 disposed below the mesh filter 227, and is 
collected by the sump housing 290. 

[48] At a central portion of the pump case 256 is an impeller insertion recess 257 for 

installing an impeller 250 therein. A pumping channel 258 is formed by the outer cir- 
cumference of the impeller insertion recess 257 and the outer portion of the pump case 
256. The pumping channel 258 has a predetermined depth determined by the outer wall 
of the pump case 256. Washing water that enters the pump case 256 moves along the 
pumping channel 258 towards the distribution valve 260. 

[49] The sump housing 290 includes a water supply port 291 formed on a lower side 
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thereof, a drain pump case 296 recessively formed roughly opposite to the water 
supply port 291, and a heater receptacle 292 recessed a predetermined depth at the 
center of the sump housing 290. 
[50] More specifically, at the center of the heater receptacle 292 a motor shaft through- 

hole 293 is formed for a motor shaft to pass therethrough, and at one side of the sump 
housing 290 a heater insertion slot 298 is formed for a heater 320 to be inserted 
therethrough. A cylindrical sealing case 400, which has a diameter larger than the 
motor shaft through-hole 293 and a predetermined height, is formed above the motor 
shaft through-hole 293. Inside the sealing case 400, a sealing cover (which will be 
described later) is inserted around the motor shaft 331 to prevent leakage in a 
preliminary stage. Furthermore, an aircap 500 is inserted on the outer surface of the 
motor shaft 331 between the lower end of the pump case 256 and the upper end of the 
sealing case 400 so as to prevent leakage in a secondary stage, A detailed description 
of the aircap 500 will be made later. 
[51] The drain pump case 296 is connected to the soil chamber drain groove 297, and the 

drain motor 300 is installed on the drain pump case 296. The drain impeller 310, which 
spins inside the drain pump case 296 to pump washing water out through a drain hose, 
is attached to the front of the drain motor 300. 

The sump housing 290 has a distribution valve mount 295 formed on a surface 
outside of the heater receptacle 292, with a turbidity sensor mount 294 formed a pre- 
determined distance apart from the distribution valve mount 295. 

To briefly describe the flow of washing water in the above-described sump 

- ■ - • • - - . . . . 

structure according to the present invention, the washing water stored in the lower 
portion of the sump is first suctioned through the rotation of the wash motor 330 
towards the impeller 250 installed in the pump case 256. Next, the washing water 
pumped by the rotation of the impeller 250 flows through the mesh filter 270 and is 
filtered in a preliminary stage. Subsequently, the washing water flows along the 
pumping channel 258 formed by the pump case 256 and the soil chamber 230, and re- 
spectively flows to the upper and lower nozzles (not shown). Here, the washing water 
is divided by the distribution valve 260, and respectively flows to the lower and upper 
nozzles through the lower nozzle feed 236 and water guide feed 237. 
[54] More specifically, the distribution valve 260 opens the washing water passage to 

only one of the upper and lower nozzles 150 and 160 at a given time. After the given 
time elapses, the passage to the other nozzle is opened, so that washing water is evenly 
sprayed from the upper and lower nozzles. 
[55] A portion of the washing water that flows through the passages passes the turbidity 

sensor (not shown) and flows along the drain channel 241 formed on the outer portion 
of the soil chamber 230 to collect at the bottom of the sump. During the draining 
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process, the washing water moves through the drain pump case 296 and is drained 
through the rotating drain impeller 310 when the drain motor 300 operates. 

[56] Fig. 3 is a vertical sectional view of a sump having the leakage preventing structure 

according to the first embodiment of the present invention, and Fig. 4 is a cut-away 
perspective view of the leakage preventing structure according to the first embodiment 
of the present invention. 

[57] Referring to Fig. 3, the leakage preventing structure according to the present 

invention that is the aircap 500 is inserted, as previously described, around the motor 
shaft between the bottom of the pump case 256 and the sealing cover 410. 

[58] The aircap 500 may be installed at the bottom of the disposer 280. Furthermore, the 

aircap 500 may have a diameter large enough to accommodate the outside of the 
sealing case 400 therein. The sealing case 400 is a cylinder having a predetermined 
diameter and height, and has the motor shaft through-hole 293 disposed at its center for 
inserting the motor shaft 331 therethrough. 

[59] A sealing cover 410 is placed inside the sealing case 400. Sealing oil 420 is filled in 

the space created by the sealing case 400 and the sealing cover 410. Specifically, in 
order to maintain a sealed state in the space between the sealing cover 410 and the 
outer surface of the motor shaft 331 , a plurality of sealing lips 41 1 are formed. Ac- 
cordingly, the sealing lips 41 1 are pressed firmly against the outside of the motor shaft 
331 , to prevent washing water from leaking into the sealing case 400. Because sealing 
oil 420 seals the space formed by the sealing cover 410 and the sealing case 400, if 
washing water and the sealing oil 420 should meet, they do not mix. Furthermore, the 
sealing oil 420 also acts as a lubricant for the motor shaft 331 . 

[60] Referring to Fig. 4, the leakage preventing structure according to the present 

invention, that is, the aircap 500 includes a circular aircap upper plate 520 having a 
predetermined radial width, and a motor shaft through-sleeve 510 extending upward 
from the center of the aircap upper plate 520 and having a predetermined diameter and 
height for accommodating insertion of the motor shaft 331 therethrough. 

[61 ] From the bottom of the outer circumference of the aircap upper plate 520 is a 

cylindrical aircap outer wall 530 that extends a predetermined distance downward, and 
an aircap inner wall 540 having a diameter smaller than the outer wall 530 is also 
formed at the bottom of the aircap upper plate 520. An outer chamber 560 formed 
between the aircap inner and outer walls 540 and 530 and an inner chamber 560 
enclosed by the aircap inner wall 540 contain a predetermined amount of air. Ac- 
cordingly, the air pressure inside the inner and outer chambers 560 and 550 prevents 
the water level of washing water from rising beyond a certain point within the 
chambers. In other words, the water level of the washing water storage portion in the 
sump is different from that in the two chambers 550 and 560. 
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[62] Here, the number of inner walls 540 of the aircap is not limited to the number in an 

embodiment of the present invention, and multiple chambers may be created by 
forming multiple inner walls. 

« 

[63] Fig. 5 is an enlarged sectional view showing an aircap that is partially immersed in 

washing water according to the first embodiment of the present invention. 

[64] Referring to Fig. 5, the aircap 500 according to the present invention is installed on 

top of the sealing case 400 and covers the sealing case 400. The sealing case 400 is 
completely covered by the inside of the inner wall 540 of the aircap 500. The ends of 
the ai reaps outer and inner walls 530 and 540 are spaced slightly apart from the floor 
of the sump housing 290. Washing water is allowed to flow through this slight gap. 

[65] When washing water enters into the sump housing 290, washing water slowly 

enters the chambers 550 and 560, where its water level gradually rises. As previously 
described, the air present inside the chambers 550 and 560 becomes pressurized as the 
water level of the washing water rises. The water level rises until the pressure of the 
washing water becomes equal to that of the air. The maximum water level (H) allowed 
in the chambers 550 and 560 may be set to be lower than the height of sealing case 
400. 

[66] By setting the water level (H) of the washing water that enters the aircap 500 to be 

less than the height of the sealing case 400, washing water is prevented from leaking 
between the Sealing case 400 and the sealing cover 410. 

Mode for the Invention 

[67] Fig. 6 is a perspective view of a wash motor according to a second embodiment of 

the present invention, and Fig. 7 is a sectional view of the wash motor of Fig. 6 
coupled to a sump housing. 

[68] Referring to Figs. 6 and 7, the wash motor 330 having the leakage preventing 

structure of the present invention includes a motor housing 332 for protecting a 
stationary member and a rotating member, a bearing portion 334 protruding a pre- 
determined distance upward from the center of the motor housing 332 and having a 
bearing within, a motor shaft 331 running through the top of the bearing portion to 
extend substantially therebeyond, and a sealing member 600 coupled to the motor shaft 
33 1 to rest on top of the bearing portion 334. The sealing member 600 is tightly 
adhered to the inside of the sealing case 400, so that washing water cannot leak 
between the sealing case 400 and the sealing member 600. The sealing member 600 
may be made of a rubber material having a predetermined elasticity. 

[69] After the sealing member 600 is coupled to the motor shaft 33 1 , it is inserted into 

the sealing case 400 formed at the bottom of the sump housing 290. The above method 
for inserting the sealing member 600 before the motor is installed is much less likely to 
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damage the surface of the sealing member than a method where the sealing member is 
first installed inside the bottom of the sump housing 290, after which the motor shaft is 
inserted through the sealing member. 
[70] As shown in Fig. 7, the sealing member 600 is installed on the outer bottom portion 

of the sump housing 290, instead of inside the sump housing 290, thereby facilitating 
replacement of the sealing member 600. In other words, when the sealing member 600 
becomes substantially worn, the wash motor 600 is disassembled from the sump 
housing 290. Then the worn sealing member 600 is pulled off the motor shaft 331, and 
replaced with a new one. 

Industrial Applicability 

[71] The leakage preventing structure of a dishwasher according to the present invention 

prevents leakage in the dishwasher sump and therefore has a high industrial ap- 
plicability. 



